Hepatotoxicity after liver irradiation in children and adolescents : results from the RiSK.
The aim of this study was to evaluate acute and late radiotherapy-associated hepatotoxicity in consideration of dose-volume effects and liver function in childhood and adolescence. Since 2001, irradiated children and adolescents in Germany have been prospectively documented in the "Register of Treatment-Associated Late Effects After Radiotherapy of Malignant Diseases in Childhood and Adolescence (RiSK)" using standardized forms. Toxicity was graded according to the Radiation Therapy Oncology Group (RTOG) criteria. Until April 2012, 1,392 children and adolescents from 62 radiotherapy centers were recruited. In all, 216 patients underwent irradiation of the liver (median age 9 years, range 1-18 years, 70 patients with total-body irradiation, TBI). For 75 % of patients without TBI, information on acute toxicity of the liver was available: 24 patients had acute toxicity of grade 1-4 (grade 1, 2, and 4, in 20, 3, and 1 patient, respectively), including five patients receiving simultaneous hepatotoxic chemotherapy. Information on late toxicity was documented in 465 forms from 216 patients, with a median follow-up of 2 years. A maximum grade of toxicity of ≥ 0 occurred in 18 patients over time (with grade 1, 2, and 3 toxicity occurring in 15, 2, and 1 patient, respectively), including three patients (17 %) with TBI. One of them received simultaneous hepatotoxic chemotherapy. In multivariable analysis, volume-dose correlations showed no statistically noticeable effect on acute or chronic toxicity. Only low hepatotoxicity developed in children after irradiation of various abdominal and thoracic tumors. Due to the low radiation doses to the liver (median liver dose = 5 Gy) and the low toxicities that were consecutively observed, dose-volume curves for liver toxicity could not be established. These findings reflect the cautious attitude of radiation oncologists in terms of attributable liver doses in the treatment of the investigated tumor entities. It offers the option of increasing these conservative doses if tumor control is necessary.